Further characterization of cooperative interactions of monoclonal antibodies.
We reported previously that mixtures of some monoclonal antibodies directed against the glycoprotein hormone human chorionic gonadotropin (hCG) had a higher affinity for the antigen than either monoclonal antibody separately. The synergistic interaction could no longer be detected when one of the antibodies was replaced with its F(ab) fragment. This cooperative interaction has now been further characterized. One-half of 10 possible pairs prepared from five IgG1 monoclonal antibodies against hCG result in a synergistic interaction. The addition of an IgG2b monoclonal antibody to one of the IgG1 monoclonal antibodies also induces a cooperative interaction, which shows that the effect is not subclass restricted. Cooperative interactions between antibodies are also not restricted to solution conditions; adsorption of one antibody to a solid support appears to increase the cooperative effect. Indeed, one pair of antibodies that failed to bind hCG synergistically in solution did so when one antibody was bound to a solid surface. The liquid phase antibody also has an effect on the specificity of the solid phase antibody. The sensitivity of the solid phase assay system has enabled us to develop a rapid method of determining if two monoclonal antibodies can bind to an antigen simultaneously. A quantitative theoretical model has been devised that successfully predicts the cooperative behavior observed between antibodies and should be useful in devising conditions that result in sensitive solid phase radioimmunoassays.